equivalent to 32 weeks' gestation with a foetal heart rate of 140/min. A provisional diagnosis of bronchopneumonia was made depite lack of pyrexia. The blood dextrostix (Ames Glucometer, Miles Inc Illinois, U.S.A.) was 13.6 mmol/l and urine dipstix (Ames Multistix, Miles Inc Illinois) revealed 4+ ketones and glucose. The chest X-ray was found to be normal and arterial blood gas analysis (Table 1 ) demonstrated a profound metabolic acidosis with respiratory compensation. As a result of these findings diabetic ketoacidosis (DKA) was diagnosed.
Intravenous normal saline was commenced and the patient was transferred to labour ward for further management. Insulin was not administered as subsequent blood glucose levels were normal. A cardiotocograph showed a foetal heart rate of 130 and ultrasound examination revealed a viable 32-week foetus with normal liquor volume. During administration of the third litre of normal saline, sodium bicarbonate 8.5070 100 ml was administered. Right internal jugular vein cannulation was attempted to monitor volume status. This resulted in inadvertent carotid artery puncture and partial upper airway obstruction from a haematoma.
A senior anaesthetic registrar was called and the patient was intubated within five minutes under sedation with midazolam 5 mg. Moderate vocal cord oedema was noted at intubation. During the attempted central line insertion and intubation (approximately 10 minutes) the patient was lying supine with 15 0 headdown tilt.
The patient was intubated after two attempts and appeared to be hypoxic for a period of two minutes. Following stabilization the patient was transferred to the Intensive Care Unit (lCU). Manual ventilation was provided en route.
The foetal heart was not heard on admission to the ICU. A blood gas taken in ICU (Table 1) showed some improvement in the acidosis. The blood urea was normal and electrolytes ( Table 2 ) showed a high normal anion gap and elevated chloride. Renal function was normal. Blood glucose was 10.9 mmolll. The patient was sedated with morphine and midazolam and ventilatory support was maintained with an Fi0 2 of 0.40 while minute volume was adjusted to compensate for the metabolic acidosis. A right subclavian central line was placed and the central venous pressure was 13 cmHzO. Further normal saline administration was titrated to the central venous pressure. A further 100 ml of 8.50/0 sodium bicarbonate was administered. The pH (Table I) improved but blood glucose declined to less than 3 mmolll requiring two boluses of 50 ml of 50% dextrose. Intravenous fluid was changed to 5 % dextrose in 0.9% saline. With continued volume administration the anion gap decreased with a concomitant increase in chloride levels. The base deficit improved to -8 and lactate was found to be 0.70 mmolll. The full blood count showed a hypochromic microcytic anaemia with a haemoglobin of 7.5 g/dl. Three units of packed red cells were transfused. One episode of hypokalaemia was treated with intravenous potassium chloride.
A follow-up ultrasound confirmed foetal demise. Ventilation and intravenous administration of dextrose saline was continued. By the morning of day 2 the urine was free of ketones but there was a persistent hyperchloraemic acidosis. The blood glucose increased to 26.8 mmolll while 5% dextrose in normal saline was being infused and insulin therapy was commenced. The patient required 40 U of insulin during day 2. The acidosis resolved on day 3 and the patient was extubated on the morning of day 4. Normoglycaemia was maintained by a constant insulin infusion of 1.5 U/hour. Serum amylase was 889 mmolll on ad-mission (normal range 44-128 mmolll) but decreased to 198 mmolll on discharge from ICD.
Glycosylated haemoglobin (Hb AIC) was 5.2%. (Normal range 3.3-5.6%.) Repeated urine and blood cultures were negative and the patient remained apyrexial throughout her ICU stay.
Serological tests for antibodies to coxsackie and mumps virus repeated after ten days did not reveal significant titres. HLA typing did not show HLA DR3 or DR4 markers. C peptide and islet cell antibody assays were not available.
The patient was transferred to labour ward on the morning of day 5 where insulin was continued for a further day after which the patient became mildly hypoglycaemic (blood glucose 3.4 mmolll). Insulin was discontinued and the patient remained normoglycaemic. A macerated stillbirth of 1.1 kg was delivered after five days in labour ward. Features of macrosomia were difficult to assess due to maceration. The patient was discharged soon thereafter. An oral glucose tolerance test was not performed prior to discharge and the patient was unfortunately lost to follow-up.
DISCUSSION
Glucose intolerance is common in pregnancy with derangement in glucose tolerance into the diabetic range occurring in 2-3% of all pregnancies 5 • The diagnosis of gestational diabetes in this patient was not confirmed by a formal glucose tolerance test but can be inferred from the past history and certain features in the clinical course on this admission. The patient reported early neonatal death in her last pregnancy and gave no history of diabetes mellitus in the intervening period between pregnancies. Insulin therapy was administered for hyperglycaemia during this admission. This resulted in resolution of the acidosis and hyperglycaemia and insulin was withdrawn prior to discharge. Her presentation (in this pregnancy) with diabetic ketoacidosis in the third trimester reflects the tendency for gestational diabetes mellitus to worsen in subsequent pregnancies'. The diagnosis of DKA was made by exclusion as the serum lactate was normal and renal function was normal. Salicylate levels were not taken but salicylate overdose in our population is uncommon. The ingestion of herbal toxins was another possibility but such ingestion resulting in this degree of metabolic acidosis usually has a lactic acid component and is associated with renal and hepatic dysfunction not seen in this patient. The only positively identified acids were ketoacids which disappeared with insulin administration.
Only a few cases of DKA complicating pregnancy have been reported in the literature 2 -s • As in our case these reports describe DKA in the third trimester. The most likely explanation for this is the insulin resistance typical of late pregnancy6. The diagnosis of DKA may be difficult because of the altered physiological milieu induced by pregnancy7. Our patient presented with a profound hyperchloraemic metabolic acidosis with respiratory compensation, high normal anion gap and hyperglycaemia with ketosis. The pathophysiology of these metabolic derangements has been elegantly described by Mahoney3. Insulin resistance induces hyperglycaemia with consequent ketosis which is aggravated by the ketogenic effect of the hormones of pregnancy (e.g. Human Placental Lactogen). In the normovolaemic patient with normal renal function ketoanions are excreted by the kidney as the sodium salt resulting in hyperchloraemic acidosis. In DKA volume depletion may occur from hyperglycaemic osmotic diuresis, prolonged starvation or vomiting. When this occurs the renal excretion of ketoanions is impaired and the anion gap increases 8 ,9. Since our patient was normovolemic she presented with hyperchloraemic acidosis and a normal anion gap.
Ketoacidosis in diabetes mellitus is normally precipitated by stress (usually occult sepsis) which, via the stress hormones, stimulates the production of ketoacids lo . While there was clinical evidence of respiratory tract sepsis in our patient, radiological and microbiological screening were negative. The preceding history of fever and an elevated amylase on admission would support a pancreatic insult which was resolving as shown by the reduced amylase on discharge. How-ever a precipitating factor was not clearly identified. This is consistent with the cases reported by Robinson et a1 4 • Kitzmiller ll and Brumfield et all' have reported a high perinatal mortality (up to 90070) in DKA of pregnancy. Poor diabetic control adversely influences neonatal outcome l3 . Furthermore while the foetus is able to utilize ketone bodies I., ketoacids per se may be toxic to the foetus ll . The Hb AIC was normal in our patient, it is likely therefore that blood sugar control prior to admission was normal.
Our patient presented with profound metabolic acidosis (pH of 7.15) and unfortunately developed iatrogenic upper airway obstruction from a haematoma following attempted internal jugular vein cannulation. This resulted in respiratory obstruction necessitating endotracheal intubation with a period of hypoxia and possible aortocaval compression.
There are two similarities between our patient and the other case report of a perinatal fatality in DKA of pregnancy'. Both patients presented with profound metabolic acidosis pH < 7.2. In addition our patient experienced an hypoxic episode compounded by possible aortocaval compression in the supine position which was temporally related to loss of the foetal heart while Maislos et aF described urinary tract sepsis in their patient. From the few case reports available it would appear that a profound metabolic acidosis when associated with a significant second insult results in an adverse neonatal outcome. Correction of the metabolic acidosis and attention to other co-existing insults is imperative if a favourable perinatal outcome is to be achieved in DKA of pregnancy.
